Abstract. Differences in the elution profiles of seryl-tRNAs of beef and of rabbit liver and brain were observed. A species of beef seryl-tRNA obtained by reversed phase column chromatography that responds specifically to the codon UGA was found. In addition, a species of rabbit and of chicken seryl-tRNA that recognizes UGA was found.
Materials and Methods. Transfer RNA was prepared from beef and from rabbit brain and liver as follows: Each tissue was homogenized in 3.5 volumes of a solution (Solution A) that contained 0.05 M Tris-HCl buffer, pH 7.4; 0.35 M sucrose; 0.04 M MgC12; 0.025 M KCI; 0.035 M KHC03; 5 mM mercaptoethanol; the particulate cell fractions were removed according to Yang and Novelli. 16 An equal volume of water-saturated phenol was then added, and the mixture shaken for 20 min at 240C. After separation of the aqueous and phenol layers by centrifugation, the aqueous layer was aspirated and treated once more with phenol as above and, finally, with an equal volume of CHC13. The original phenol layer was extracted with an equal volume of Solution A; after separation, the aqueous layer was used to extract the second phenol and the CHC13 layers. The aqueous fractions were pooled and 0.1 volume of 20% potassium acetate and 2.5 volumes of 95%O ethanol were added. This solution was left at -20'C overnight. The precipitate was collected and dissolved in a minimum volume of 1.8 M Tris-HCl buffer, pH 8 served in the elution profiles. There were four major peaks of seryl-tRNA in liver and six in brain. Seryl-tRNA of beef liver was also compared with that of beef kidney and virtually identical profiles were observed.
The differences observed in beef liver and brain seryl-tRNA were also observed when: (1) tRNA was prepared from homogenates of unfractioned tissue; (2) tRNA of brain was acylated with [14C]serine and liver with [3HIserine; and (3) tRNA of brain was acylated with liver enzyme and liver tRNA with brain enzyme. These studies demonstrated that the differences observed were present in the isolated tRNA of each tissue and were not due to the tRNA of a cellular component (e.g., mitochondria'9'20), to isotope, or to a tissue-specific seryl-tRNA synthetase.
Although the above studies demonstrate that the observed chromatographic differences are present in isolated tRNA, they do not rule out the possibility that these differences may be due to changes occurring during isolation. Studies from other laboratories have shown that tRNA may be modified by: (1) action of caustic reagents used in tRNA preparation;2" (2) dimer formation;22'23 (3) loss of CCA terminus;24 and (4) treatment with magnesium, which may activate an inactive species of tRNA.25 The differences observed between seryl-tRNA of beef brain and liver do not appear to be due to these four factors or to a tissue specific nuclease, as will be reported elsewhere.
Transfer RNA was prepared from rabbit brain and liver to determine if similar differences in seryl-tRNA are present in another mammalian species. Similar differences as those observed in beef liver and brain were also observed in these rabbit tissues (Fig. 2) . Codon recognition studies of beef seryl-tRNA: Seryl-tRNA of beef brain and liver was prepared for codon recognition studies by reversed-phase chromatography ( Fig. 3A and B) . Peaks I, III, and IV in liver correspond to I, IV, and VI, respectively, in brain; II and V in brain constitute peaks that are not evident in liver (see Fig. 1 ).
Each peak in liver and brain was assayed with trinucleoside diphosphates using the known serine codons, UCU, UCC, UCA, UCG, AGU, and AGC,2627 and with the codons, UGA, UAA, and UAG, which are known to be involved in the termination of protein synthesis in bacteria.28 '29 In each assay 0.01 M Mg++ was employed to minimize the possibility of ambiguous codon recognition by aa-tRNA.14'26 The results of these studies are given in Table 1 . Peak I of liver recognized AGU and AGC; Peak II, UCG; and Peak III, UCU, UCC, and UCA (Table 1) . Peak IV of liver, which eluted with 1 M sodium chloride (Fig.  3A) , recognized UGA. There was also a slight response of Peak IV to UCU, but this probably was due to the presence of a small amount of the seryl-tRNA which recognizes UCU (see below). The codon responses of Peaks I-III were similar to those reported by Caskey et al.14 for guinea pig liver seryl-tRNA. A response of guinea pig liver cysteinyl-tRNA to UGA has been observed;'4,30 however, this . Peaks I and II of brain recognized AGU and AGC; Peak III, UCG; and Peaks IV and V, UCU, UCC, and UCA (Table 1) . Under these conditions of fractionation, Peak VI of brain responded to both UGA and UCU. Brain seryl-tRNA was fractioned with a steeper salt gradient (Fig. 3C) to determine if the UGA and UCU response could be resolved. The steeper salt gradient gave greater separation between Peaks V and VI. Under these -conditions, Peak VI responded to UGA, but not to UCU (Table 2 ). Furthermore, Peak VI did not respond to AUG, which is involved in initiation of protein biosynthesis in microorganisms and possibly in mammalian systems31'32 ( Table 2 ). Peak VI did not respond to UAA (Table 1) or to UUA, UCA, UGU, UGC, UGG, CGA, AGA, or GGA ( Table  2 ), demonstrating that the response to UGA does not involve the recognition of two out of three bases in the trinucleotide, and that the response is specific for UGA.
Codon recognition studies in other species: Seryl-tRNA of rabbit and chicken liver was fractionated for codon recognition studies by the procedure described above. Only the peak of seryl-tRNA that eluted in 1 M sodium chloride was studied. The seryl-tRNA from rabbit liver responded markedly to the codon UGA and only slightly or not at all to the other codons investigated (Table 3 ). The chicken liver seryl-tRNA responded to UGA, UCU, and UCC (Table 3) . It would appear from the studies on Peak VI of beef brain (see pH 10 .5, at 3700 for 1 hr, and the free amino acid was determined to be serine by paper chromatography and electrophoresis.1 In these studies, conditions were optimal for the formation of seryl-tRNA, but may not have been optimal for the synthesis of derivatives of the serine moiety on seryl-tRNA (see discussion). Discussion. The seryl-tRNA of beef, rabbit, and chicken liver and of beef brain, which eluted from reversed phase chromatographic columns in 1 M sodium chloride, responded to the codon UGA. However, it is difficult to ascertain the role of UGA, or of the seryl-tRNA (seryl-tRNAUGA) which recognizes this codon, in higher organisms. In bacteria, UGA and a protein, release factor R2, are involved in termination of protein synthesis.282 If a release factor and UGA are involved in termination in higher organisms, then it would seem that seryltRNAUGA is a suppressor tRNA. Suppression Qf UGA has been described irl
